Activation of an immune-regulatory macrophage response and inhibition of lung inflammation in a mouse model of COPD using heat-shock protein alpha B-crystallin-loaded PLGA microparticles.
As an extracellular protein, the small heat-shock protein alpha B-crystallin (HSPB5) has anti-inflammatory effects in several mouse models of inflammation. Here, we show that these effects are associated with the ability of HSPB5 to activate an immune-regulatory response in macrophages via endosomal/phagosomal CD14 and Toll-like receptors 1 and 2. Humans, however, possess natural antibodies against HSPB5 that block receptor binding. To protect it from these antibodies, we encapsulated HSPB5 in porous PLGA microparticles. We document here size, morphology, protein loading and release characteristics of such microparticles. Apart from effectively protecting HSPB5 from neutralization, PLGA microparticles also strongly promoted macrophage targeting of HSPB via phagocytosis. As a result, HSPB5 in porous PLGA microparticles was more than 100-fold more effective in activating macrophages than free soluble protein. Yet, the immune-regulatory nature of the macrophage response, as documented here by microarray transcript profiling, remained the same. In mice developing cigarette smoke-induced COPD, HSPB5-loaded PLGA microparticles were selectively taken up by alveolar macrophages upon intratracheal administration, and significantly suppressed lung infiltration by lymphocytes and neutrophils. In contrast, 30-fold higher doses of free soluble HSPB5 remained ineffective. Our data indicate that porous HSPB5-PLGA microparticles hold considerable promise as an anti-inflammatory biomaterial for humans.